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a : Ω → R2
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(u, p) ∈ [H10 (Ω)]
2 × L20(Ω) ﬃ "!$#&%'#)(*%
σu − ν∆u + a· ∇u + ∇p = f in Ω ,
∇·u = 0 in Ω ,


























































Rk(K) = P k(K)
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(uh, ph) ∈ Vh ×Qh ﬃ "!$#&%'#)(*%0/




















B((uh, ph), (v, q))
def
= σ(uh,v)Ω + ν(∇uh,∇v)Ω + (a· ∇uh,v)Ω











= (f ,v)Ω −
∑
K∈Th





























































0,K ∀ v ∈ Vk ,
ºzD¼
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(v, q) ∈ Vh ×Qh
½xyi~m
B((v, q), (v, q)) ≥ σ ‖v‖20,Ω + ν ‖∇v‖
2























(a· ∇v,v)Ω = 0
½~@/ikmkm




(σ − σ2τK) ‖v‖
2
0,K + ν ‖∇v‖
2

















(σ − σ2τK) ‖v‖
2
0,K + ν ‖∇v‖
2
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θ 6=(w,t)∈Vh×Qh
B((u, p), (w, t))
|||(w, t)|||h
≥ β |||(u, p)|||h ,






















‖v − vh‖0,K ≤ C hK ‖v‖1,V (K) ,
ºz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(σu− ν∆u + a· ∇u +∇p, τK(σvh − ν∆vh − a· ∇vh))K













(σu− ν∆u + a· ∇u +∇p, τK(σvh − ν∆vh − a· ∇vh))K .
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K (a· ∇u +∇p)‖0,K‖τ
−1/2
















K (σu − ν∆u + a· ∇u +∇p)‖0,K
· ‖τ
1/2

















if Pe1K , P e
2
K > 1 ,
8ν
mkh2K
if Pe1K > 1, P e
2






if Pe1K < 1, P e
2





≤ 2σ if Pe1K , P e
2
















K (a· ∇u +∇p)‖0,K
hK√
τ∗K
















1/2‖u‖0,Ω + ν τK
1/2 ‖∆u‖0,Ω + ‖τ
1/2





1/2‖vh‖0,Ω + ν τK





σ ‖u‖20,Ω + ν |u|
2











































































0,K ≤ ν |w|
2



















‖vh‖1,Ω ≤ C ‖v‖1,Ω
½
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B((u, p), (vh, 0)) ≥ −C
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‖v‖1,Ω ≤ C ‖p‖0,Ω
½~kÈkwz}~yqi~m°}~mOHk¬}¬yv
ab ≤ 1γ a
2 + γb2
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+ γ C∗ ‖p‖20,Ω














‖v‖1,Ω ≤ C ‖p‖0,Ω
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k, l ≥ 1

























0 ≤ m ≤ 2
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= ph − ph
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(v, q) ∈ Vh ×Qh
wzki/yqi@&y
|||(v, q)|||h ≤ C ,
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h), (v, q)) = B((η
u, ηp), (v, q)) .
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B((ηu, ηp), (v, q)) = σ(ηu,v)Ω + ν(∇η
u,∇v)Ω + (a· ∇η
u,v)Ω












σ ‖ηu‖20,K + ν |η
u|21,K + ‖a· ∇η
u‖20,K + ‖η















































B((ηu, ηp), (v, q)) ≤ C
{ ∑
K∈Th
σ ‖ηu‖20,K + ν |η
u|21,K + ‖a· ∇η
u‖20,K + ‖η


































































































































































(hk |u|k+1,Ω + h
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u1(x1, x2) = −256 x
2
1(x1 − 1)
2x2(x2 − 1)(2x2 − 1) ,
u2(x1, x2) = −u1(x2, x1) ,
p(x1, x2) = 150 (x1 − 0.5)(x2 − 0.5) .
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σ = 102, ν = 10−3
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